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DETAILED ACTION 
Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3. 6 and 7 are rejected under 35 U.S.C.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The ratio specified in claim 3 is not a proper ratio. Only one element of the ratio 
is specified, the amount of runback at the upper end of the dividing wall, into the inflow 
and offtake sections of the column, but what this amount of mnback is relative to is not 
specified. Additionally, the ratio is not proper, because no units are specified. In order 
for one of ordinary skill to understand the scope of protection afforded claim 3, should it 
be allowed to issue, the ratio must be complete, that is, both elements of the ratio be 
particularly pointed out, and the units of the quantities comprising the ration must be 
specified. 

A "theoretical plate" in a distillation column is just that, theoretical. It is not a real 
number, as would be the case for a distillation column with real, physical plates as 
structured packing material. Instead, a theoretical plate number is a mathematical 
construct which expresses the number of plates which would be necessary in a 
distillation column of the same size to perform with the same degree of separation 
efficiency. The number of theoretical plates possessed by a given distillation column 
depends on the operating temperature, the pressure and, in the case of a dividing wall 
column, the amount of heat transfer across the dividing wall and the number of dividing 
walls. None of these parameters are set forth in the claim, so the number of theoretical 
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plates, and therefore, the theoretical spacing between these theoretical plates, depends 
on undefined variables. Where along the distillation column constitutes being between 
the 5^ and 30 or 2"'' and 20**" theoretical plates, as specified in claim 6, depends on 
particular values not specified in the claims, so the location on the column specified in 
claims 6 and 7 is not a definite location. 

Claim Rejection - 35 USC § 103 
The following Is a quotation of 35 U.S.C.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 4 and 5 are rejected under 35 U.S.C.S.C. 103(a) as being 
unpatentable over US 3,297,701 (Brader and Rowton) in view of Schultz et al, CEP 
Magazine 'Online! y/o\. 98(5), pages 64-71(2002), Lestak and Collins, Chemical 
Engineering, vol. 7, pages 72-76 (July 1997) and Kaibel, G. Chemical Engineering and 
Technology, vol. 10, pages 92-98 (1987); all of which were cited by applicants in the 
Information Disclosure Statement filed 3 September 2004. 

At the time the invention was made, the process of claims 1 , 4 and 5 would have 
been obvious to a process engineer of ordinary skill, given the teachings of the Brader 
and Rowton patent, In view of the three articles authored by Shultz et al, Lestak and 
Collins and Kaibel. 

Purification of triethylaminediamine (TEDA) by distillation is well-known and is 
old. Instant claim 1 assumes that distillation of TEDA is known, by the manner in which 
said claim specifies no particular steps for the distillation nor any apparatus therefor 
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necessary. Indeed, the Instant specification teaches purification of TEDA by distillation 
is known at page 1 , lines 27-38. 

Dividing wall-type distillation columns are also known and are not novel. Page 2, 
lines 8-15 of the instant specification says as much. Dividing wall columns, according to 
Schultz et al, Lestak and Collins and Kaibel, have been for a long time applied to the 
purification of various petrochemicals. No process of purifying TEDA by distillation in a 
dividing wall-type distillation column is disclosed in the prior art, however. So, with 
respect to the process according to instant claims 1 . 4 and 5. the question as to the 
patentability of the process there described will lie in whether or not application of a 
dividing wall-type distillation column in a process of purifying TEDA by distillation is 
obvious. 

At the time the invention was made, it would have been obvious to a skilled 
chemical engineer to purify TEDA by a process wherein a dividing wall distillation 
column is employed. US 3,297,701 (Brader and Rowton) discloses a process for 
making, and then purifying TEDA. The starting material (Example I) is N- 
aminoethylpiperazine, reacted over an 86%-silica and 12%-alumina catalyst. 
Triethylenediamine fonns by cyclization of the aminoethylpiperazine. The product 
stream, which contains the starting material, TEDA and piperazine, principally, is 
purified by distillation, after being cooled by a dry ice-acetone mixture inside a 
condenser. 

The references cited above which are authored by Schultz et al, Lestak and 
Collins and Kaibel, all speak generally to the advantageousness of dividing wall 
distillation columns insofar as their application to multi-component stream separations. 
Schultz et al teaches, most notably, teaches that a dividing wall column (DWC) can 
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replace an existing two-column sequence (page 64. column two, second to last 
paragraph), and on page 71, in column 1, second to last paragraph, the statement: 

Chemical engit^rs should took for unconventronal 
applications of DWC techiioiogy. Simply because a 
..,.fractionatt0ii system does not mtti the sift|leTfeed, ^. 
three-key-componcnt, three-product criteria, does m 
mean that DWC technology cannot be adapted to the 
separation. The UOP application for the PEP DWC is 
an example of this. 

which provides ample motivation for any skilled engineer to apply DWC technology to 
ANY type of separation where it has heretofore not been applied. 

Lestak and Collins teaches, most notably, that "Generally, the technology (DWC 
distillation) should be considered in any ternary (three-component) separation, as a 
possible low-cost alternative to conventional schemes. DWC distillation is vastly more 
energy-efficient than a distillation with sequentially oriented binary separation columns, 
because only one condenser and one reboiler is employed. This is the gist of the 
Lestak and Collins article, that large energy savings are achievable with DWC 
technology. 

Kaibel teaches also that DWC have low energy demand compared with the 
equivalent configuration of sequential binary columns (page 96, last paragraph). The 
DWC is, according to Kaibel a consistent apparative simplification of the thermally- 
coupled distillation column sequence (as shown in figure 1 1 on page 97 of Kaibel). The 
skilled chemical engineer understands DWC to be the ends to a logical progression of 
simplification of purification schema - Kaibel teaches this graphically on page 93. in 
Figures 1 , 2 and 3. Figure 4, on page 94, shows the DWC diagrammatically. When 
viewed In this manner, a DWC column can be appreciated as a simplification of the 
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"nested," themially coupled cascade of distillation columns, like as is shown in figure 3 
of Kaibel. 

Teachings as from the Schultz et al, Lestak and Collins and Kaibel are not lost on 
the chemical engineer of ordinary skill. Such a person, familiar with conventional 
means of purifying TEDA. would, upon review of Schultz et al, Lestak and Collins and 
Kaibel. at once envision the application of DWC technology to the distillation of TEDA. 
To suggest otherwise flies in the face of reason, given the general teachings and 
general suggestion found in the references to apply that technology to practically any 
multi-component separation. There would be a high expectation of success, as there is 
no teaching as to the type of material purified by DWC being limited to any particular 
class of substances. 

Limitations posed by instant claims 4 and 5 are not seen as providing for a 
patentable distinction over the combination of Brader and Rowton in view of Schultz et 
al, Lestak and Collins and Kaibel. The residence time in the bottom of the distillation 
column of the Brader and Rowton patent is between 1 and 15 minutes; the pressure 
range of 0.5 to 5 bar includes atmospheric, or standard, pressure. 

Cleariy, a process whereby TEDA is purified by distillation in a dividing wall 
column is in the teaching of Brader and Rowton in view of Schultz et al, Lestak and 
Collins and Kaibel. 

Drawing 
"and" 
Specification 

The single figure is objected to under 37 C.F.R. 1.84(t) and 1.84(u), because the 
drawing sheet is not numbered, starting with one, as required, and the drawing is not 
numbered, starting with figure 1 , as required. 
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The specification is objected to under 37 C.F.R. 1 .74. because no section 

headed "Brief Description of the Drawings" is present therein. It is suggested that 

applicants amend the specification so that such a section is introduced. 

Allowable Subject Matter 
"and-' 
Relevant Prior Art 

Claim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent forni including all of the limitations of the base 
claim and any intervening claims. The specific type of dividing wall column called for by 
Instant claim 2, wherein the dividing wall extends all the way down to the bottom of the 
column so as to fomi separate chambers in the lower region of said column, is not 
suggested in the prior art relied upon in the rejections set forth under 35 U.S.C. 103(a) 
hereinabove. 

DWC distillation, in the preparation of caprolactam, a nitrogen-containing 
heterocyclic compound, like TEDA, Is known from the prior art. US 6,147,208 
(Achhammer et al) discloses a process for making caprolactam and 
hexamethylenediamine. wherein dividing wall columns are employed in various 
separations of the intermediates (see col. 2, lines 59-62; col. 3. lines 8-10; col. 8, lines 
30-31; col. 8, lines 47-48; col. 12, lines 34-35, col. 12, lines 49-50). 

Information Disclosure Statement 

Several items cited in the Infomiatlon Disclosure Statements filed 22 April and 3 
September of 2004 are not in the English language, and thus cannot be read and 
understood by the examiner to any extent. The last four Items cited on the PTO 1449 
form accompanying the 3 September 2004 statement and the last three items cited on 
the PTO 1449 form accompanying the 22 April 2004 statement have thus been "lined 
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Pages 



through" by the examiner, as he cannot understand German. Applicants are invited to 
provide English translations of these references so that they can be considered by the 
examiner and fully evaluated for what they disclose. 

Conclusion 

Any inquiry concerning this communication should be directed to Zachary Tucker 
whose telephone number is (571) 272-0677. The examiner can normally be reached 
Tuesday-Thursday from 8:00am to 4:30pm or Monday from 6:00am to 1 :30pm. If 
Attempts to reach the examiner are unsuccessful, contact the examiner's supervisor, 
James O. Wilson, at (571) 272-0661. 

The fax number for the organization where this application or proceeding is 
assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 
1600. 
zt 
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